PATENT SPECIFICATION (") 1270410 



s 

O 
H 




OR&.^raNGS ATTACHED 
(Zl) -Aep&Bdaa:NaL 47314/69 (22) ¥Sei 25 Sept J969 
(45) Ooaq)ldteSpecfficatnmpubIisbedl2Aptfll972 
(H) loicuiuiihiiril OBssiaoB&m AlSlK 27/DO, 27/02, 27/06; A61L 
13/00 

(52) BslexacacoEptBnce 

A5B 270 27t 282 28Y 29X 29Y 38Y 390 
A5E iMaig a!A:iF4 OAIK l!A3E 1A3F (B&SG 1A5A2 lCa2E 
DQ12G lOZX 1C14 ICID ** 
(72) liaTeotns JOHN LORINA, G. RONARD ALUISY; NORMAN 
•D. LOUD, aad ROOEWT H. RINES 

(54) COLLOIDAL COMPOSmON AND METHOD <» 
PREPARING THE SAME 

(71) Allor Cospoeation, a Cot- madiated coUcwlal uarticuktB hi^vr m<«ic 

PATENTS ACT 1949 
SPECIFICATION NO 1270410 
-The folloving corrections were allowed under Section 76 on 24 iday 1972. 
Substitute the followins drawing for Pig 1, sheet 1. 



45 




3- 



ConcenppUon of Siivet Ion (^XT^msfix) 



THE PATENT OFFICE 

5 July 1972 R 11025/1 



SEE CORRECTION CLIP ATTACHED 



PATENT SPECIFICATION ai) 1270410 



o 



10 



15 



20 



35 



40 



DBAWNGS ATTACHED 
C?I) ^)pficBiioa No. 473 14/69 (22) Fa«i25 S«pLl9fi^- 
(4^ Oooqildis ^edGiCBiaiimpd>IislBd 12 April 1972 
(yi) Lnenaciooai OtoriBofWS n a ASIK 27/00, 27/02, 27/06; A«1L 

(52) iTivfrr at accept aii tje 

A5B 270 27Y 282 28Y 29X 29Y 38V 390 
A5E l^AaiR OiAm lAlK 1A3E 1A3F 1!A3G 1A5A2 1C12E 
iai2G 1C12X 1C14 ICID 
(72) Invti«TOjCeNU>RINA,G.R^ 

D. LOUD, and RdBERT IL RIMES ^'^^ 

(54) CX)ILW>roALa)lMFOSmONA2® AIETHOD O^ 
PREPARING THE SAME 




(71) Allor Cokpobation, a Cor- 

porsdcQ organized and f^<tsiiy^ under die laws 
of die State of Massachusetts, United States 
ai America, of The Gary Building, 4, Maple 
Stxeec, Qmncy, Massadtusecis 02169, United 
States ctf America^ do hei'eby declare the in- 
vention, for which we pray that a Patent may 
be granted to us, and the method by which it 
is ID be pcrf onned, co be particular^ described 
in and by the following etatEmenr: — 

The present invention reiaies to colloidal 
oomposiEons, and in a jwefcned embodiment 
to such oomposincms which have been 
izxadiated; and methods of preparing tiie same. 
These compositions are particdarly directed to 
killing bacGoia and viruses and healing irrita* 
tion; "irradiation" being used to ?wr^n ex- 
citing or charging by ultraviolet, gamma rays. 
X-rays, beta particles, neutxxxns, protons, 
datteiQcas and the like, but not Iwig wave- 
length electromagnetic waves; the irradiated 
m^^nces and compounds of the invention, 
howrm, having no detectable lesidud radio- 
activity. 

While the art is rq>lete with bacceriddcs and 
disease-curing compounds of a wide variety of 
qT«> they all have linutadoos and disadvan- 
tages that restrict tiieir safe or ^cadous 
usage. As m illustration^ m-cresol bactericide, . 
widely used in hospitals and the like for dean - 
rooms and tn prevent contamination, inquires 
8 sifficiendy stnmg concennation to be effec- 
ttve tiiat it becomes irritating to die akin. 
Rariicr large doses of X-ray and odier radia- 
tion lave also been emj^oyed for bacteria and 
virus-killing and cancer and other disease- 
treatment or -curing purposes; but again such 
taaunent is attendant upon disadvantages, m- 
dudmg high radiation damage. 

As explained in U.S. Api^cation, Serial 
No. 749,141, underlying the present invention, 
m a preferred embodiment thereof, in sum- 
mary, IS the discovery that a small concentra- 
tion, but above a second lower lindt, of 



irradiated ooUoidal particulate heavy mctal& 
appropriately combined in a suitable carrier, 
can accomplish remarkable bacteriddal, 
irntation-dissipating and similar curative func- 
tions in such low concentrations as to itself be 
nottj^ittting, and, unlike X-rays^ free of 
radioacnvity and odierwise harmless to tissue 
and the like. 

An object of the mvcntion, accordingly, is 
to prxmdc a new and improved irradiated com- 
poation and mcdiod or process of prtparmg 
and usmg die same tiiat shaU attain the above 
and (^er advantages* 

Other objects are to provide novel nol^ 
oexvy and tran^tion metal dielttes of bacteri- 
cidal and medicinal effica^. 

Odier and further objeas will be herein- 
after set forth. 

invention will now be described with 
reference to the accompanying drawmg, Fig. 
1 of whidi is an experimcncally obtained 
graph illustrating die critical concentxation dis- 
covery underiying die preferred fbnn of the 
invention; and 

u'T^'l ^ * similar graph showing the relative 
kdl ^cacy upon staphylococcus aureus, 
eschenchea coli and b. suhtilis of a number 
of heavy and transition metals exhibiting the 
phenomenon underiying sudi discovery. ' ^ 

That discovery indudcs the finding tfaaz at 
very small concentrations, but above a second 
lower limit, colloidal partic^ate heavy and 
transition metals, such as the noble metals 
^ ^^R^^^f ^ Ru, Cu, Cd, Re, Ti, Zr, 

w\^n ^' Kf! 

w, V, ^n, Hg (and to rather minor extents Fe 
and Co) all hereinafter gcncricaUy referred 
to as die heavy and transition metals, die bulk 
of the metal present being in die fbnn of 
coUoidal pmicles in ma/or proportion Itom 
a tD lOr* cm in aizc, can produce the novel 
readts before su mmari ze d ; while lesser or im- 
mediatdy greater concenoations do not func- 
tion to achieve such results. As bcfoire stated, 
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ultra-violet, and deaxomagnedc laxfiaiiaa 
generatoiSj for example of gamma and X-rays, 
have been found to be effective ladioacdvaxois 
or isxadiatocs for the purposes of the invendon; 
5 idnle dectxofflagaedcndtation of longer 

lengdi tiuoi ultraviolet xays was not found to 
. be effecdve. 

Example I 
A colloidal silver suspension m a non- 
10 xeaoiSve water carrier solution, in wfaich tbe 
particulate silver concentiBtEon is about IJ 
X icr* grams per cubic centEmetre (or about 
0.15% by weight) and the sQver is irradiatsd 
as by a source of gamma taxation, has been 
15 found to provide remarkable bacceriddal pro- 
perties de^te the miniscnle propordon of the 
silver. 

Example II 
A suspension is prepared as described in 
Example I and the silver is imdiated by 
20 X-zay radiation instead of by a source 
gamma radiation. 

Referring id Figure 1, the speed of reaaSon 
on stapkyhfcaccus aureus bactetia is plotted 
abng the ordinate in units of agonies de- 
25 stroyed per minute, as a fimction of amoentra- 
tion oi the silver ion, j^otted in units of 10^ 
grams per cubic oentimetxe along the abscissa. 
From these experimentally obtained data, it is 
e^deizt that the befbie-mendoned omceatra- 
^ tion of about 1.5 x 10^ grams per cubic 
oentimette is a critical and highly unexpected 
optimum concentration^ lower conoentraiioiis, 
such as one-^third the same, bdng inefficacious^ 
as are higher concentrations, sudi as twice as 
35 much or greater. This critical concentration- 
destrucdoa efficacy, moceover, was found to 
ouncid^ also, with what mi^t be termed the 
measured optimum ionization constant (whidb 
involves the amount of freely conductive silver 
40 km and die maxfminn chemical activity or 
ppthmnn omducdviQr in a distilled water sohi- 



bacteria with a phase miaosoope and thereby 45 
observing liteamown of cdl wall^ a 50% UU 
of stapJ^ocoecus aureus was obtained with the 
above soludoain about 4 minutes; and a 95% 
kilL hi about 6 minutes. 

As still another illustration widi a different 50 
bacterium, said sohition produced a 50% fdU 
of staphylocoeeus dbtts m 7 minutes; and a 
95% kOl m about 9 minutes. 

It is to be observed, moreover, that this 
min&cule oolbidal particulate imdiated silver 55 
concentration is entirely harmless and non- 
irritating to the slin and free of radioactivity; 
and yec is comparable in its bactericidal pro- 
perties tO!, for example, the widely used 
m-cresol, which, to die contrary, must be used 60 
in such strong concentration to be effective, 
that it is decidedly irritating to the user, and, 
indeed, precautions must be taken to prevent 
prolonged skin contaa with the same. 

It has furtiier been found that the irradia- d5 
tion source, if of gamma rays or the like, need 
not exceed subsmniially 13 microcuries to 
produce the desired efficacious product. 



tion). 



IfODg the standard Vmt littie Plate 
method, a method of inspecting colonies of 



Ejcample III 
A stiver chelate, formed with the alkaloids 70 
of the strychnine family (strychnin^ bnicxne) 
or widi a reserpine alkaloid in a non-toxic, 
non-reactive carrier solution have also been 
found most effective for the above and other 
purposes. At least part of the silver, in sudi 75 
concentration, remains dissociated from the 
chelate in colloidal, particulate ^rm> which is 
believed to be tiie reason for its efficacy. The 
substantial maintenance of the particulate un- 
clustered form is tiuis of importance. Specif- 80 
cally, a didate of silver and stiychninci bnidne 
and reserpine alkaloids^ (the meral chelate i(xi 
being present in about tiie same before-men- 
tioned concentration of 15 x 10"^ grams 
per cubic centimetre) combined m a water 85 
carrier was found to produce a slighdy higher 
speed of kill as follows: 



Suf^heoecus Aureus 



Stapkylococeus AStus 



50% m 
95% kin 



3.5 mm 
5.5 mm 



6.2 min 
8.4 mm 



EZAMFLE IV 

90 As still a further illustration^ with the last* 
mentioned chelate present in a concentration of 
aboizt 140 parts per million in an inert, non- 
reactive com starch-water emulsion, similar 
bactericidal effects have been observed. In this 

95 chelate compound, the proportions of the 
Strychnine and brudne alkaloids were about 



equal and about twice that of the reserpine y ^^^^ 
alkaloid. In addition, die effective clearing up L^^^^^ 
of acne and psoriasis has also been observed 
with this compound. Further, dcin irritations 100 
(effected by needle stroking without leaving 
time for healing) that have been observed 
normally to develop skin r^^r tumours 
(sarcoma) on guinea pigs, when periodically 
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covcitd by ibis oompound (and de^te oon- 
tinoed nee d le strokingX pxogzessrvdy ly nlfd 
RxfiEidentfy that all indida of the saicoma dis- 
appeared. Odier consisceD£ healkg effects have 
bem obsermL 

Additional noc-tozic systemic and topical 
carriers, non-itactive with the said critical coo- 
oentraiioQ of racfio-activated colloidal heavy 
metal being med ^e, the aQvcr, copper, gold 
or rhenium or other similar heavy or tzana- 
ti<m-type metal before listed, for example), 
have also been thus successfully empbyed, in- 
duding ethanol, deoatured with bmcine; inert 



mineral ml; md an emulsion derived bom 
borax and dp. aqueous aohitSon. 15 
^An expeiimentally determined comparison 
between the particulate silver obtained from 
pe rilver chelate water solution (ultraviolet- 
nradiated and in the appioximatdy IJ x 10^ 
gnms per cubic centimetre ooncentrataoa) and 20 
a 6% solution of prescady widdy used hcia- 
chlorophene, showed the marked bactcriddal 
wperiority of the composiTion of tiie inven- 
tion for several gram native and positive 
bacteria, as follows: ok 



Hexadilorophene 



Silver cfadate 
of Bivention 



Bacterium 



after 

5 minutes 



Maximum kill 



%kin 

after 



Sb^kylococcus Aureus 


50% 


84%— 48 hr 


92% 


100%— Smin 


Sti^kyloccocus ABm 


57% 


93%— 48 hr 


79% 


100%— lOmin 


EscheruMaCoU 


58% 


100%— 61ir 


88% 


100%— lOmia 


P. Aeruginoia 


70% 


100%— 25 mio 


85% 


I00%— 8 mia 


Candida Albicaitt 


49% 


94%— 48hr 


80% 


100%— 30iiua 


NetssmaCatarrhaBs 


53% 


100%-5 lir 


90% 


100%— 10 mia 
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The findy divided colloidal partidcs in the 
wbstaaces and compounds of the invention 
Mvc been found to have a large number (m 
wKt, In sane measurements, 50% or more) 
<rf separate partidcs of size range between 
snbstimalty 10"* and 10- cmT (in some 
measuremoits the average size bdng in this 
nngeX which arc believed to be hnportant for 
the cdl penetration or odier effects heroin 
involved. Shnilariy dimensioned silver particles 
atone, not derived from didates, but irradiated 
X-iays (gamma), as before described, have 
also been found to produce substantial bacteri- 
cidal and healing effectss tx> wit. sudi (irradiated 
ooHoidal silver m vrater sohition in die above- 
mentioned ODnccntration produced a 93% kill 
^^^aphyloeoccus aureus in five minutesi, and a 
91 A kill of ttapltylococcus dbus in tiie same 
period with 100% kiH in about tea minutes. 
TOs u as compared with only rdarivdy slight 
Wis for tiie same silver cdloidal parridcs> non- 
wadjated — which, though of some use in 
Ctttam applications, are not nearly as 
™cacious as the irradiated partidcs. 

Similariy, cadi of, for example, irradiated 
copper, gold, platinum, iridium, manganese, 
and riienium coUoidal partides of the same 
suae range, have been proven effective as 



bactenddes, producing kills of tiie same above- 
usted bacteria. Theoretically this would appear 
to apply to all heavy and transition-type 
metals, so prepared, dioug^i tixe efficacy wiU 
vary with the dement. Substantially the same 
approximatdy 1.5 x 10"^ grams per cubic 
centimetre low-concentration optimum constant 
of the sflver partides, for example, was found 
to exist for gold, rhenium and copper colloidal 
pmides, with gold being much more 
^caaous in time of IdU, as indicated m Fig. 
2, In the tests rfiown m Fig. 2, moteover, 
rhauum proved more cfficadous tfian silver, 
and copper showed a remarkable efficacy for 
greater concentrations beyond the low-concen- 
^uoQ optimum. Other tested irradiated metals 
mat also show this same substantially 1.5 x 
10~^ grams/cc, constant include the before- 
hsted H Mo, Mn, Ru, Rh, Pd, Os, Ir, 

P^^Tb,Pr,Ce,Th,Pa,U,Hf,^,V:SS 
ana Hg. 

Other ultraviolet - irradiated inorganic 
chelate compounds ^uding sunlight- 
irradiated) witii paniculate heavy and transi- 
tion metal ions found to be baoeriddal in 
water solution of the above-mentioned con- 
OBitrarion are aikaloidal soluriwis (contiinin^ 
brurine, strychiune and colchininc alkaloids) 
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having trace metals of copper and thallium. 
These proved to bit effective against each of 
eschericMa ccU, staph^oeaceus merem and 
baciUus tubcUis. 
5 Among the healing effects, beftwcj-men- 
tiooed, is the unbelievably lapid reduction in 
bum Wstamine-type pain response, erythema 
and redness, and absence of blister, all effected 
mdi boil oil and water suspensions of eadi, 

10 ftw example, of the stiver, gold, copper and, to 
a lesser extent, rhenium colloidal particulate 
metals before tested as bacteticides. 

WUle an ioPTention may be defined in terms 
of tiie process, products, and lesoli^ it some- 

15 times aids ui imdeistanding to theorize as to 
the possible operatioa; thou^ it is distinctly 
to be undostcxxl that the present invention is 
not dependent upon theories, i^edier accurate 
or Inaoonrate. It appears likely, however, tiiat 

20 the i^aremdy universal nature ol the bacteri- 
cidal subscanoK of the invention (no bacteria 
yet tried has not been rapidly killed) may re- 
side in the supplying of appr o p iiatdy small, 
undustered and het heavy meml ions (prvh^ 

25 ably freed by the irradiation or odierwise 
dmllaily electrically diai^ed to prevent 
chistEring) tha^ by induced electron exc han ge, 
effect a change (probably a reducdon), either 
catalytically or by diemical oombtnadon, in 

30 the intzacdlular ogcygen and peroxides 
generated at or in the vicinity of the oelL In 
the case of patfaic^enic oxganlsms, this q>pears 
to debilitate and destroy &e same. 
Evidence of funher universality has been 

35 obtained in the t&cacy (rf, for exaxnple, the 
stiver ODOnpounds of the invendoo, against virus 
sudi as cow-pox and cold virus. 

CoQcurzendy, in the case oi animal and 
homan cells, dus i^ienomenon also appears to 

40 control the metabolic rate diroug^ the oxygen 
and perosde ccMitrol or and-oiidant activity or 
the like, possibly xeplaring sudt metal ions at 
the ceils that may have been chemically com- 
^ying<^ a£ consumed by disr?$^;^ radiation or 

45 other damage (or, in ^ case of pieveimrai^ 
that may subsequently be consumed, combined 
or rendered tneffecdve). It is an observable 
faci^ however, that a type of healing and 
unusually rapid outward growth of li^t ponk 

50 tissue occurs, void of die usual scabbing and 
inward slow-healing provided by nature, in 
diseased, cut and damaged dssue treated with 
die substances of the invendon. It would appear 
that the substances of the invendon, wheidier 

55 externally or systenacally applied, aa widiin 
the eozymic system to improve cellular 
effidency and h^^'^g Differendadon in acdon 
upon stnmg and weak or diseased cells has 
been observed in the before-mentioned pre- 

60 liminary cancer studies; it being plausible that 
either replacement of unsubstitizted carbon in 
benzene ring tf«^ are carcinogenic in 

the absence of sudi substitution, by the readily 
active freed or free-radical heavy metal ions in 

65 die compounds of die invention, or reconstitut- 



ing of the metabolic oxygen-control or aiimlar 
process (or both), is an explanation for the 
observed phenomena. (See, for example, 
"Chemical fiasis of Cardnogeaic Activity^j 
G, M Badger, 1962, p. 23). ^ 

Apart horn die noble meiab, an iuteiestiiig 
observation appears to be;, moreover, that the 
transition metals above-listed can have a co- 
ordination or valence number 4, capable of 
electron transitions or resonances between the 
second and third dearcm orbits. This may 
account for the apparendy universal IS x Itt^ 
constant previously discussed — the bacteria, 
all being <^ substantially the same range of 
dimensions, perhaps being dectromechaiucally 
destroyed by sudi oscillations. 

'JCbess compounds of the present invention, 
moreover, have been preliminarily found to 
assist rather startiingly in the slowing or in- 
hibiting of certain processes assodated with 
agdng; spedfically, the continual s^licadoo 
on a daily basis of an oil dispersion of particu- 
late irrac&ated silver in the said optimum con- 
centration, as before discussed, has been found 
to prevent comification of the skin in cases^ of 
idithyosis wherein a rapid localized ageing 
takes place as a result of the rapid cellular 
death rate involved in comification of die 
skin. 

Anodier dement generally assodated with 
the ageing process is the devdopment of 
wrinkles accompanying the breakdown of the 
connective tissue layers of the skin, widi result- 
ing loss of dasridiy. Such brrakdown has 
been observed to become halted through 
q'Tnilflr application of the said compounds of 
die invention. 

And, still another example of a further 
dement assodated with the ageing process 
that has been found to become obviated 
throu^ the ^plication of the first-named 
water solution of the irradiated particulate 
silver (In the said optimum concentration), is 
non-infective seborrhea of the scalp involving 
an accderation of cellular death rate The use 
of sudi water solution has been found to result 
in the marked decrease in the index of cebrial 
activity. 

While, moreover, the optimum concentration 
effect shown in the drawing is obviously highly 115 
desirable from considerations of economy and 
possible toxidty, h does prevent onmnued 
efficacy upon substantial dilution of the solu- 
tion. For sudi purposes and odiers> accord- 
ingly, the solutions may be substantially more 120 
concentrated or saturated, as shown to the far 
right in Fig. 2 (and b^nd), thou^ die 
bacteriddal and healing effects do not, except 
in die case of the particular copper tests in- 
dicated, appear to exceed those obtainable with 125 
the minimal optimum concentration (and in 
many cases, do nor reach the same peak of 
performance^. To permit such dilution to the 
order of 1/100, without dropping the efficacy 
more than about 12%, a practical use amoen- 130 
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txadoQ of the heavy or traaatioii mecal ioo* 
cbdm may seemiogly be from 10—15% (by 
wdght^ for a usefid commadal or economic 
(dtmmishing marginal letum) xaoge. 

5 In ifae case ^ inadiated cbdates^ there 
appear tp be instances urbett ^ metal does 
not anffirirndy dissociate tfaexeiiom to control 
the above effects as the CDOotdal partacdated 
tee metal, and wliexe efficacy increases with 

10 ooQCcntration on a substantially onxtinual basis^ 
Chelates in which the metal ion is of coordina- 
tion number 1 seem tn fall within this cate- 
goxy. For^ example, cfadates of metcurous, 
oiprous, silver and aurous compounds have 

15 shown highly increased bacteiidcfal kill cffedts 
(against staphylococcus aureus, e coli and b. 
stAtSis) with about a 4% concentration. In- 
dnded in these irradiated chelates (which do 
not vppeai to produce tiiese results in the 

70 absence of irradiation) are tetraammine Cu tt, 
hifr'etlylenediamin e Au n, hexacyancHnangan- 
ate yd hexachlonHfaeniate, all of wtdch have 
exodient bactericidal properties at this 4% 
CQDomtcation and above. 

25 WHAT WE CLAIM IS: — 

1. Bactericidal composidoos comprising, as 
activ e ing redient,^ at iMst one mt^i^ di^)ersed 
in a carrier solution n<m-reacrive to the mm] 
the bdk of the metal present being of sub- 

30 stanlially colloidal parride size, and in which 
said metals are selected from Pt, Pd, Rh, Cu, 
Rn, Os, ^ Tb, Pr, Th, Pa, U. Hf , W, V, 
Zn, Cd, Hg, Au, Ag, and the colloidal 
partides are in major proportion from 10"^ 

35 to 10"^ cm. in uzt, 

2. A composition as claimed in Qaim 1 and 
in ^ch the said partides have been pre- 
viously irradiated 

3* A composition as daimed in ClaSwrt i 
40 and in wiiidi the parades are substantially nn- 
cfaBtcred in the said pardculaxe form. 

4. A composition as daimed in Oaim 3 and 
in wtddi the partides axe mrt'Trrq^' nfd in their 
undustered condition by virtue of heme elec- 

45 tricallv charged. 

5. A oonqiosition as gj^wrnH in Qaim 1 and 
la vdiich the metal ooooentration is substan- 
tiaJly 1,5 x 1^ grams per cubic centSmetre. 

6. A composition as claimed m Claims 2 and 
50 5 comprising silver in colloidal partidate form. 

7. A process for controlling the growth and 
proliferation of bacteria in living cells and 
tissae other than of humans, v^ii(± comprises 
applying to a site in or (m living cdls or 

55 tissue and infested, or susceptible to infesta- 
tion, with baacria at least one composition 
as daimed In Qaim L 

8. A process as daimed in Qaim 7 and 
in v^ch the partides have been mamt atn^^ 

60 undiistered in die said collMdal form by 
inadiation, whereby the composdtioa is as 
daimed in Qaim 2. 

9. A process as daimed in Qaim 7 and in 
whidi die said applying step ts periodically 

65 repeated until at least one of bacteria- and 



vmis-kSlling, irritation- and disease-dissipation, 
healing, and inhit^ing of ageing, occurs. 

10. A process for controlling the growdi 
and proliferation of baacria m Uving cdls and 
hssue other tiian of humans^ which comprises 70 
^?P»Yi^ to a m&in or on Uving ceUs and tissue 
md infested, or suscqaible to mf estation, widi 
Mcteria ai least one owmosition as claimed in 
Claims 2 and 5. 

11. A oompoation as daimed in citiier 75 
of Claims 1 or 6 and an which tije metal or 
metals are present in a chdate formed wi4 

at least one alkaloid of die stiydmine fanuly 
or a rcserpine alkaloid which is in part dis- 
soaated mto the metal or matals and die 80 
chelating compounds. 

12. A composition as daimed in Q^ 1 or 
Claim 6 wherein die metal or metals are pie- 
sent m a chelate formed widi at least one 
orucme alkaloid. 

13. A oompo^tion as daimed in Claim 11 
and m which said cairier Is one suitable for 
topical q^cation. 

14. A oomposirion as daimed m Qaim 11 
and m which said carrier is one suitable for 90 
systemic administration. 

15. A process for preparing a bacteriddal 
oornpositiion comprising, as active ingredient: 
at tost one metal sdected fiom Pt. Pd, Rk 

V, Ke, Zn, Cd, Hg, Au, or Ag su:q)ended in 
a earner soiuaon non<reacdve to the metal, 
ttc bulk of die metal present bdng in die 
form of rolbidal partides ^sx major piryporrion 
from 10^ to lOr^ cm m size; wHch com- 100 
pnses suspending the coUoidal particulate 
metal m a carrier non-reactive to the mctaL 
adjustmg the concentration of said metal to 
substantially IJ x 10-^ grams per cubic 

ccntuneire, and irraxEating the suspended metal 105 
so as to produce a composition as daimed m 
Qaims 2 and 5. 

16. A process as daimed in Claim 15 and in 
which said irradiating step is carried out by 
gamma-ray or X-ray racfiation, the irradiation no 
source bdng at about 1 J microcuries. 

17. A process as daimed m Qaim 15 in 
whidb die composition produced is as daimed 
m Qaun 12. 

18. An irradiated chdate of a metal sdected 115 
from Pt, Pd, Rh, Cu, Ru, Os, Ir, Tb, Pr, Ce, 

Th, Pa, U, Hf, W, V, Re, Zn, Cd, Hg,' Au! 
Ag m aqueous stHunon in wMch the concen- 
tration of metal chelate ion is sdected from 
values of substantially 1.5 x 10-^ grams per 120 
cubic centimeu-e and the range of from 8.3% 
to 15%, based on the total wd^ of the 
solution; wfaidi solution contains colloidal par- 
tides, in major proportion from 10^ to 10^ 
cm in size. 

19. Bacteriddal compositions comprising, as 
acovc ingredient, at least one irradiated parti- 
culate heavy metal sdected from the group 
consisting of Hg, Au, and Cu, in w^ich metal 

the average partide size is in the range of from 130 
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10^ m 10^* cnv and ia wiiich oomposhioa 
die paxdde oonoeatratioa is selected from 
Tallies of substantially IJ x ICT* grams per 
cduc cemimetre ami the range of from sub- 
stantialty 83% to 15% by wS^t 

20. Compositions as daim^ in Qaim 2 
OMxqsrising, as active ingredieot^ at least one 
metal as claimed in Qaim 19. 

21. An irradiated paniculate as daimed in 
Claim 19 and in wiuch tiie parades are 
ooUoidally suspended in a carrier non-ieactive 
with the metal. 



22. Composidons as daimed in Qaim 18 
oompiisingj as acdve iopredien^ at least one 
metal as*de£ined^in Qaui 18 ooobtned in a 15 
non-reactive earner. 
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1 euecT drawing It a rtpnductlon of 

1 SHtbT Original on o reduced scale 
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